Experimental Details.

Synthesis
In a typical synthesis, 100 mg of 0.04 M TiO 2 -GO 1 was dispersed with sonication (60 min) in 100 mL of deionized water in a 125 mL Erlenmeyer flask. The sample was exposed to a 900 W UV lamp (20 cm away) for 3-5 h while stirring. The solution turned from a brown color to a black color, with some precipitate formation, during the exposure. The reaction was transferred to centrifuge tubes and spun at 3500 rpms for 10 min. The black solution (supernatant) was placed aside. The precipitate was washed with water (50 mL) and MeOH (30 mL), and these washes were added to the original supernatant. The combined solutions (sol-TiO 2 -RGO) were allowed to sit undisturbed loosely covered where upon SA-TiO 2 -RGO films formed at the air-liquid interface over several days.
Characterization
Scanning Electron Microscopy (SEM)
. SA-TiO 2 -RGO films were deposited on a silicon wafer and imaged using a Zeiss Supra 55VP field emitter gun scanning electron microscope (FEGSEM). A Noran EDS detector and Noran System Six software were used for the acquisition of the EDS spectra. EDS Data was plotted using Kaleidagraph TM software.
X-ray photoelectron spectroscopy. X-ray photoelectron spectroscopy (XPS) was performed with a Kratos
Axis Ultra DLD with monochromatic Al Kα (1486.6 eV) source at 225 W, and an analyzer pass energy of 20 eV as previously described. 2 The analyzed spot size was 300 x 700 microns and base pressures were less than 5
x 10 -9 Torr. Charge neutralization was used for all samples. Energy normalization was performed, by setting the first primary component of the C 1s spectrum at 284.5 eV. Data were analyzed using CasaXPS software.
Peaks were fit using a Shirley background and a Gaussian/Lorentzian line shape. Peak positions and FWHM for C 1s values were allowed to vary within a limited range, since identical fitting constraints could not be used to fit all spectra.
Raman Spectroscopy. Raman spectra were recorded using a Thermo Scientific Smart Raman DXR instrument with a DRX 633 nm laser with a high-resolution gradient from 150 cm -1 to 2100 cm -1 . Resulting data was analyzed using the Thermo Scientific Software and re-plotted for presentation purposes using Kaleidagraph software. 
X-ray Diffraction (XRD
Interdigitated Electrode (IDE) Fabrication.
A standard lift off technique of titanium and gold was patterned on quartz substrates. The 100 mm quartz wafers were primed and coated using AZ 4110 photoresist, which was spin coated on at 4000 rpm for 30 seconds. A 90 ºC for 30 seconds pre-bake produces a 1.1 μm thick layer.
The use of a Karl Suss contact aligner with a 365 nm notch filter was used to expose the photo-resist, and the pattern was opened using a standard development recipe. An adhesion layer using 20 nm of Ti was deposited Uv excitation of thin films. A Horiba Flurolog Spectrometer was used for UV generation, which can go down to 250 nm wavelength using a xenon lamp for exposure. The lamp intensity is in a range from 25 to 30 mJ/cm 2 and varies slightly with warm up time on the power supply and wavelength of interest. The xenon lamp has a decrease in intensity as a function of deep ultra violet wavelengths due to the excitation energy from xenon gas in these wavelengths. A 30 min wait was used before exposure to the sample. The circuit board containing the sample (SA-TiO 2 -RGO/IDE) was placed in the line of site to the lamp to maximize photo-current during exposure. First, incremental wavelengths at 50 nm intervals were used to determine the best excitation wavelength for exposure. This experiment started at 600 nm and finished at 250 nm, with a change in wavelength occurring at 10 min increments. The photo-current had the most significant change at 350 nm and this roughly coincides with the energy band gap of titanium dioxide. A noticeable shift at 250 nm, corresponding to the decay of intensity due to the xenon source, was also observed. Photocurrent measurements were then conducted with an excitation wavelength of 350 nm. All measurements were done using the fluorimeter enclosure to minimize laboratory lighting as a possible source of noise and error in the data collection. Initial change in resistance measurements were performed using a Black-Ray UV lamp that delivered long-wave (365 nm) ultra-violet light with ~ 21.7 mJ/cm 2 at a 5 cm working distance.
Colloidal Properties and Modeling. The method for calculating the surface parameters in the van OssChaundry-Good model (VOCG). 3, 4 The development of the treatment is as follows. The Young equation relates the contact angle to the force balance at the drop edge for the liquid surface tension (γ L ), the solid surface energy (γ S ) and the interfacial energy between the solid and liquid (γ SL ).
Dupré, in turn, determined an equation to describe the work of adhesion:
The Young-Dupré Equation results from combining these relationships.
The VOCG approach determines an expression for the free energy of interaction between the solid and liquid 
The solid surface requires an expression for the interaction between the components of the surface energies of the liquid and solid phases (in equilibrium with the atmosphere). That expression is as follows.
In this method, the contact angle is measured for each film using three liquids. One liquid is purely dispersive, and the other two have been characterized for their acid and base components. The following equation is used with each fluid and contact angle (θ) to determine the surface parameters of each film.
(
The apolar liquid has no acid (+) or base (-) components, and therefore should interact only by van der 
The obtained values of γ S can then be used with the known values of γ L in equation 1 to determine γ SL . has low polarity components overall, and the use of polar solvents for dispersion should not be promoted. The zeta potential measured earlier should be the relevant dispersion mechanism in water, and adding MeOH to the water may lead to poorer dispersion of this material.
The surface energy parameters determined using the VOCG model can be used to determine the free energy of wetting of the surface (1) within the fluid (3) using the following relationship.
Using these parameters, an energy of wetting for the films can be calculated using equation 8. This gives a value of ΔG 131 = -59.09 mJ/m 2 . Figure S1 . a) UV-vis spectra and picture of aqueous GO and sol-TiO 2 -RGO; b) and c) SA-TiO 2 -RGO thin films prepared from the UV-photo-reduction of sol-TiO 2 -RGO. Two morphologies were observed: high aspect rectangles and square-like shaped films; d) A SA-TiO 2 -RGO film deposited onto ITO. The striping indicates varying thickness and non-uniformity across the film in the side-to-side (short axis dimension) direction. This is a result of films "annealing" at the liquid-air interface. Figure S6 . Size determination of sol-TiO 2 -RGO as determined using dynamic light scattering.
The particle size distributions measured by light scattering show a trend of decreasing peak position with increasing pH, reflecting the increase in measured ζ-potential, with one exception found at pH 7.4. This value of the solution pH gave the most variation in the value of ζ-potential as well, and will require a more in depth study to determine the reason for this behavior. A hypothesis under consideration relates to the surface charging of the titania nanoparticles; TiO 2 can have an isoelectric point between 3 to 9 depending on the preparation method. Potentially, the titania nanoparticles can be positively charged under acidic conditions, but are electrostatically bound within/on the negative GO nanosheets. As pH rises, the TiO 2 can become neutral or negatively charged leading to increased dispersion. The anomalous increase in particle size could result from the partial de-binding of nanosheets into looser aggregates, followed by complete dispersion for the particles at pH > 8. 
